Microanalysis of N-linked oligosaccharides in a glycoprotein by capillary liquid chromatography/mass spectrometry and liquid chromatography/tandem mass spectrometry.
We have studied rapid and simple sugar mapping using liquid chromatography/electrospray ionization mass spectrometry (LC/MS) equipped with a graphitized carbon column. The oligosaccharide mixture was separated on the basis of the sequence, branching structure, and linkage, and each oligosaccharide was characterized based on its molecular mass. In this study we demonstrated the usefulness of capillary LC/MS (CapLC/MS) and capillary liquid chromatography/tandem mass spectrometry (CapLC/MS/MS) as sensitive means for accomplishing the structural analysis of oligosaccharides in a low-abundance glycoprotein. The carbohydrate heterogeneity and molecular mass information of each oligosaccharide can be readily obtained from CapLC/MS of a small amount of glycoprotein. CapLC/MS/MS provided b-ion series, which is informative with regard to monosaccharide sequence. Exoglycosidase digestion followed by CapLC/MS elucidated a carbohydrate residue linkage. Using this method, we characterized N-linked oligosaccharides in hepatocyte growth factor produced in mouse myeloma NS0 cells as the complex-type bi-, tri-, and tetraantennary terminated with N-glycolylneuraminic acids and alpha-linked galactose residues. Sugar mapping with CapLC/MS and CapLC/MS/MS is useful for monitoring glycosylation patterns and for structural analysis of carbohydrates in a low-abundance glycoprotein and thus will become a powerful tool in biological, pharmaceutical, and clinical studies.